Previously, we demonstrated that Cs1-xNaxMn II (CN)3 prussian blue analog exhibits high-efficient cesium adsorption, through the ion-exchange between cesium and sodium ions under applied voltage. In this study, we investigated the superexchange interaction between manganese atoms via cyano-ligand, by the use of chemical bonding rule.
Introduction
We already reported that Cs1-xNaxMn II (CN)3 prussian blue analog exhibits the high-efficient cesium adsorption, through the ion-exchange between cesium and sodium ions under applied voltage [1] [2] [3] . Chemical bonding analysis was performed for molecular orbitals related to cesium and sodium ions, by the use of chemical bonding rule [4, 5] It was concluded that sodium ion-conduction is responsible for ionic bonding between sodium ion and others. In this study, we investigate the superexchange interaction between manganese atoms via cyano-ligand, by the use of chemical bonding rule.
As the simple case, we first investigated KCoF3 perovskite [6] .
Calculation
The calculations presented here were performed using the BHHLYP hybrid Kohn-Sham density functional theory (DFT) method [7] , which properly reproduces electronic structures of transition metal compounds [4, 5] . All calculations were performed with the GAMESS program [8] . The molecular orbitals were plotted using MOLEKEL 4.3 [9] . We constructed
Co4F4 model for KCoF3 perovskite and MnNCMn model for
Cs1-xNaxMn II (CN)3 (see Figure 1 ). 
Chemical bonding rule

Results and Conclusions
The superexchange interaction in KCoF3 perovskite
T h e s u p e re x c h a n g e i n t e r a c t i o n i n Cs1-xNaxMn II (CN)3
In the case of Cs1-xNaxMn II (CN)3, as the bridge-cyano ligand consists of two atoms, the chemical bonding formation between carbon and nitrogen should be also considered.
The manganese spin configuration is t2 
